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THON4AS IC WOOD
Direct (503) 294-9396

October 4, 2006 trwood(~stoacom

BY EMAIL AND BY OVERNIGHT DELIVERY

Mr. GaryYee
CaliforniaAir ResourcesBoard
PostOffice Box 2815
Sacramento,CA 95812

Ms. LauraYannayon
U.S. EnvironmentalProtectionAgency
Region9, Air Division
PermitsOffice (Air-3)
75 HawthorneStreet
SanFrancisco,CA 94105

Re: BHP Billiton Mitigation: Klihyam SourceTestReport

DearLauraandGary:

As you know, BHPBilliton LNG International(“BHP’s”) enteredinto a contractwith Sause
Brothers,ownersof thetugKlihyam, to repowerthevesselpropulsionenginesasmitigation for
theemissionsfrom theCabrillo Port project. BHP previouslysubmitteda reportto you both
outlining theanticipatedemissionreductionsto be gainedfrom this project. After much
discussionover thebaselineNOx emissionrateit wasconcludedthat thebestwayto determine
thebaselineemissionratewasto performa stackteston thevessel. Consistentwith thesource
testprotocolpreviouslyprovidedto you both,BHP’s contractor(AlmegaEnvironmental)
performedthestackteston September9, 2006. The enclosedreportoutlinestheresultsand
providesyou with theassociatedproceduresandQuality Assurancedocumentation.

The Almegareportdocumentsa modeweightedemissionfactorof 11.31 g!bhp-hr. As you will
note,this is lower thantheemissionrateproposedin the reportpreviouslysubmittedto you.
‘vtihen thesourcetestemissionfactoris employed,thepredictedemissionsdecreasestotal 97.6

tonsof NOx per year. BHP will submitto you separatelya revisedreport outliningthe total
predictedemissionreductions.However,we wantedyou to havethesourcetestreport as soonas
it wasavailable.

PortIndI-2238524.I 0061674- 0000!



Ms. LauraYannayon
Mr. Gary Yee
October4, 2006
Page2

Pleasecontactme if you haveanyquestionsaboutthis report. We would be happyto schedulea
conferencecall with OceanAirEnvironmentalso that you candiscusshowthetestwas
completedandhow theresultsfigure into thecurrentemissionsreductionestimationprocess.

cc: RenceKlimcz
Rick

Attachments: Klihyam SourceTestReport

Portlud 1-2238524.1 0061674-0000!
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1.0 EXECUTIVE SUMMARY
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Key project information is provided in the surnmaty below. Test results are summarizedin
Table1-I

Customer
~oxNo.l~l

Somis,CA 93066

Contac!:Mr. M~yar,tel.805~!6-l88~_~
SauseBros.
1805 PierD Street

.Ja&Beach,CA

EquipmentLocation

Equipment InternalcombustionEngine

MeasureemissionsofNOx and02 inorderto determinean
emissionfactorfor oxidesofnitrogenfor a tug boatengine
poweredby two EMD 16-645engines

Mr. MaheshTaiwarof OceanAir

TestObjective

TestRequestedby

TestDate(s) 09 September2006

TestingFirm AlmegaEnvironmental& TechnicalServices
5251 McFaddenAvenue
HuntingtonBeach,CA 92649

Contact:Mr. BikashSharma,tel (714)889-4000

TestPersonnel Tim Ta and RobertSummerlinof AlmegaEnvironmental&
TechnicalServices

Measurements
CEMS: NOx, 02

~ StackFlow Rate(calculated)
CARB Method 100
EPA Method19



Table 1-1. Engine Exhaust Emissions test
PORT ENGINE
Test Date: 919/2006
Fuel Type: ULSO
Engine Type: 16.645E6
Engine Rating: H.P.
Location: Pier D, Long Beach, CA

A. ENGINE PERFORMANCE DATA

Engine Power (prophp)
Engine power (kw)
Fuel Flow (kg/br)
Intake Air (dry kg/br)
Exhaust flow (dry kg/br)
Engine RPM
Engine RPM % of Rated
Engine Load % of Rated
BSFC (lbs fuel/bhp-hr)
Gal/hr Prop fuel

B. GASEOUS EMISSIONS
NOx (dry ppmv)

02 (%)

C. EXHAUST EMISSIONS ANALYSIS

D. RESULTS

Mode Weighting Factors

Weighted Specific NOx (gmslkw-hr)

100% 15% 50% 25%

1,406 1,049 762 357
1049 783 568 266

274 197 146 71
23847 24937 17197 9324
24122 25134 17342 9395

807 732 658 511
0.90 0.81 0.73 0.57
0.72 0,54 0.39 0.18

0.430 0.415 0421 0441
86.28

441.22

62.04

288.16

45.78

262.5

22.44

190.01
17.77 18.74 18.59 18.81

0.2 0.5 0.15 0.15

4.81 8.19 1.54 0.61

Total Mode Weighted NOx 15.16 gms/kw-hr 11.31 gms/bhp-hr
Cycle weighted H.P. 914 H.P.
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OAICE36

ragez

1950@RPM 900



Table 1-2. Engine Exhaust Emissions test
STARBOARD ENGINE
Test Date: 9/9/2006
Fuel Type: ULSD
Engine Type: 16645E6
Engine Rating: H.P.
Location: Pier D, Long Beach, CA
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A. ENGINE PERFORMANCE DATA

Engine Power (prophp)
Engine power (kw)
Fuel Flow (kg/hr)
Intake Air (dry kg/hr)
Exhaust flow (dry kg/hr)
Engine RPM
Engine RPM % of Rated
Engine Load % of Rated
BSFC (lbs fuellbhp-hr)
Gal/hr Prop fuel

B. GASEOUS EMISSIONS

NOx (dry ppmv)
02 (%)

c. EXHAUST EMISSIONS ANALYSIS

D. RESULTS

Mode Weighting Factors

Weighted Specific NOx (gms/kw-hr)

100% 15% 50% 25%

1,395 1,049 762 357
1041 783 568 266

297 222 166 79
11199 9658 182758 58952
11496 9880 182925 59032

805 732 658 511
0.89 0.81 0,73 0.57
0.72 0.54 0.39 0.18

0.470 0.466 0.481 0,490
93.54

831.34

69.66

708.85

5226

33.48

24.96

40.41
13.78 14.73 20.65 20.53

0.2 0.5 0.15 0.15

4.33 7.94 2.08 0.81

ITotal Mode Weighted NOx 15.11 gmslkw-hr 11.31 gIns/bhp-hr
[Cycle weighted H.P. 971 H.P.

1950 @ RPM 900
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2.0 INTRODUCTION

Almega Environmental & Technical Services (Almega) was retained by Ocean Air
Environmental,LLC. to conductemissionstesting a tug boat powered by two EMD 16-645
engines.This tug boat Klihyam is ownedby SauseBrothersOceanTowing Companylocatedat
1805 Pier D Street,LongBeach,CA. Thepurposeofthetestwasto determinean emissionfactor
for oxidesof nitrogen.Thetesting was donein accordancewith ISO 8178 EmissionTestCycle
usingtheE-3 testasfollows:

Mode I Mode2 Mode 3 Mode4
Load% 100 75 50 25
RPM% 100 91 80 63
Weightingfactor 0.2 0.5 0.15 0.15

Oxides of nitrogen in the exhaust were tested using the CARB Method 100. Almega
Environmentalis a CARB approvedsourcetestcompany.

2.1 DocumentOutline

This report is organizedasfollows. Section 1.0 is a summaryof the project and test results.
Section2.0 describestheproject, its objectivesandapproach.Section3.0 discussestest results.
Section 4.0 describesthe equipmenttestedand applicablesampling locations. Section 5.0
describesthe sampling and analysisproceduresusedto conductthe testing. And Section 6.0
describesQuality Assuranceand Quality Control activities performed.The Appendicescontain
test results,calculateddata,rawfield data,facility processandtestdata,calibrationrecords,and
certificationdocuments.
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3.0 TEST RESULTSAND DISCUSSION

Thetesting wasconductedafterthearrival of Almega’s testpersonaland set-upof testequipment.
The Source was operatedby plant personnelduring testing activities. No unusual operating
conditionswerenotedduring thetestperiods.

3.1 TestDiscussion

Testresultsweresummarizedin Table 1-1 and 1-2 anddiscussedbelow.

Port Engine:

100% Load (Mode 1):

• The measuredNOx concentrationwas441.22ppmv on dry basisand NOx emissionwas

4.81 gms/kw-hr.Themeasuredoxygenconcentrationat this loadwas 17.77%.

75%Load(Mode2):

• The measuredNOx concentrationwas288.16ppmv on dry basisandNOx emissionwas
8.19 gms/kw-hr.Themeasuredoxygenconcentrationat this loadwas18.74%.

50%Load(Mode3):

• The measuredNOx concentrationwas 262.5 ppmv on dry basis and NOx emissionwas
1.54 gms/kw-hr.Themeasuredoxygenconcentrationat this loadwas 18.59%.

25%Load(Mode4):

• The measuredNOx concentrationwas 190.01 ppmv on dry basisand NOx emissionwas
0.61 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas18.81%.

Thetotal measuredNOx emissions(Total modeweightedNOx) for thisenginewas 15.l6gms/kw-
hrand11.31 gms/bhp-hr.

Although enginesare ratedat 1950 h.p. @ 900 rpm, maximumrpm achievedin the field was
only 807. It is possiblethat full rpm canbe achievedwhenthevesselis towing fully loadedbarge
atfull throttle. Higher loadgenerallyresultin higherNOx concentration.
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StarboardEngine:

100 % Load(Mode 1):

• The measuredNOx concentrationwas 831.34 ppmv on dry basisand NOx emissionwas
4.33 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas 13.78%.

75%Load(Mode2):

• The measuredNOx concentrationwas 708.85 ppmv on dry basisand NOx emissionwas
7.94gms/kw-hr.Themeasuredoxygenconcentrationat this loadwas14.73%.

50%Load(Mode3):

• The measuredNOx concentrationwas 33.48 ppmv on dry basis and NOx emissionwas
2.08 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas20.65%.

25%Load (Mode4):

• The measuredNOx concentrationwas 40.41 ppmv on dry basisand NOx emissionwas
0.81 gms/kw-hr.Themeasuredoxygenconcentrationatthis loadwas20.53%.

ThetotalmeasuredNOx emissions(Total modeweightedNOx) for this enginewas 15.l7gms/kw-
brand11.3lgms/bhp-hr.

Although enginesare ratedat 1950 h.p. @ 900 rpm, maximum rpm achievedin the field was
only 805.It is possiblethat full rpmcanbe achievedwhenthevesselis towingfully loadedbarge
at full throttle.Higherloadgenerallyresultin higherNOx concentration.

Stackgasflow ratewasderivedfrom the fuel flow rateusing the EPA’s F-factor andmeasures
oxygenin theexhaustasspecifiedin EPA’s Method19. RPM wasreadfrom thevesselon board
tachometer.Fuel flow wasdeterminedusing A&W the! flow meter on board vessel that are
capableof measuringthe supply and return flow rate for eachengine. The flow metersare
temperaturecompensated.
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4.0 EQUIPMENT AND PROCESSDESCRIPTION

Theprocessandequipmenttestedaredescribedbelow.

4.1 Tug BoatEnginesDescription

Tug Boat Klihyam enginesaremodel EMD l6-645E6,ratedat 1950h.p. at 900 rpm each.Each
enginehasits own separateexhauststack.EnginescontainedCaliforniadieselfuel.

4.2 EngineOperatingConditionsDuringTesting

Eachenginewas operatedfirst at eachof the four operatingmodesof the E-3 test cycle. 100%
loadand 100%rpm wasderivedfrom thefull throttleposition.

4.3 SamplingLocations

Sample probewas droppedin from the exhauststackopening.The enginesexhaustfrom the
engineroom in the lowest deck,the exhaustis locatedstraightup from theupperdeck. Thereis
at least10-15 ft of straightrun.Stackdiameteris estimatedto be 12 inches.
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5.0 SAMPLING AND ANALYTICAL PROCEDURES

Test measurementswereperformedaccordingto samplingandanalysisprocedurespromulgated
by theCaliforniaAir ResourcesBoard(CARB), or US EnvironmentalProtectionAgency (EPA).
The sampling and analysisproceduresusedfor this test programare summarizedbelow. Any
modificationsor deviationsnot addressedhereinarediscussedin Section3 of this report.

5.1 CARB Method 100—ContinuousMonitoring ofGaseousEmissions,CEMS
5.2 EPAMethod 19—StackGasVolumetricFlowRate(calculated)

5.1 CARB Method 100 - ContinuousMonitoringof GaseousEmissions,CEMS

In this Method,gaseouscomponentsof the stackgas(NOx, and 02 aremeasuredcontinuously
accordingto CARB Method100 usingAlmega’smobile continuousemissionsmonitoringsystem
(CEMS).Figure5-1 is aschematicofAlmega’sCEMS.

TheCEMS extractsand conditionsa representativestackgassampleand analyzesthegasusing
one or more analytical instruments.Typical CEMS instrumentationis describedin Table 5-!.
The extractionand conditioningsystemconsistsof astainlesssteelheatedprobe,a shortheated
TFE sampleline, a conditioning system,a TFE-diaphragmpump and a TFE transport(sample)
line. The sample conditioning system, consisting of water knockout impingers and/or a
thermoelectriccondenser,removesmoisturebeforethegasis deliveredto the analyzers.Sample
flow anddeliveryare controlledusing aflow controlpanelthat includesvalves,pressuregauges,
and flow meters(Rotameters).Theflow controlpanel allows theuserto deliver samplegasto
any and all instruments.Instrumentreadingsare recordedusing a real-timestrip chartand an
electronicdataacquisitionsystem(DAS). Otherpertinentdatasuchascalibrationgascylinder
numbersand concentrations,test location, dates, times, and operator identification are also
recordedon thestrip chartandon thefield dataform.

Samplingincludespretestand post-testcalibrationand bias checksfor eachsamplingrun.Raw
concentrationdataare correctedfor samplingsystembias accordingto Method 100 using the
following equation:

Ccoiu~ = CMA x (C1 - BIA$~FRQ~
(BIASsp,&j.~- BIASZER0)

Where: CCORR Concentration,correctedfor drift andbias
C~ Averagemeasuredconcentration(rawvalue)
BIASZERO Averageinstrumentresponseduringzerobiascheck
CMA Certifiedconcentrationof applicablespangas
BIASSPAN Averageinstrumentresponseduring spanbiascheck

Thefollowing QAJQCactivitiesareperformedduringtesting.
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• Prior to testing,eachindividual analyzeris calibrated(adjusted)by introducingzero,hi-span
and mid-spangasesdirectly into eachanalyzerandby making correspondingadjustments.

• Prior to testing, calibration error, linearity and systembias checksare performedon each
analyzer.Calibrationerror andlinearity checksareperformedby injecting knowncalibration
gasesdirectly to eachinstrument.Systembiaschecksare performedby injectingcalibration
gasesat thesampling-probe/junctionor atthesamplingprobetip.

• The system responsetime for each parameteris determinedat the moment when the
calibrationgasfor thebiascheckreaches95%of its expectedconcentrationvalue.

• A Leak Checkis conductedbefore samplingand periodically thereafterto ensurethat no
leakageoccursin theentire samplingapparatus.Theleakcheckis performedon thevacuum
sideby sealingtheprobe tip andincreasingvacuumto above20 inchesof mercury.After the
vacuumstabilizes, it should hold constantlyat about 20 in. Hg On the pressureside, the
pressuregauge indicator should drop to zero and flow to eachindividual Rotameteralso
shoulddropto zeroto indicateasuccessfulleakcheck.

• Calibrationgasesusedto spaninstrumentationconform to EPA Protocol-i. Certified gases
areno older than 18 monthsfor stableconstituents(e.g. 02, CO2.NOx, CO, 502 and THC)
and 6 months for unstableconstituents(e.g. NO2). Certificatesof analysisfor calibration
gasesareincludedin thereport.

• N02-to-NO conversionefficiency (CE) checkis performedaccordingto the procedurein
Method 100 andtheresultsoftheCE checkare includedin thereport.

• In somecases,anon-standardcalibrationgasvalue is generatedusing Almega’sSTEC “gas
divider”. If used, the gas divider will be field-certified according to EPA Method 205
“Verification of the Gas Dilution System for Field InstrumentsCalibration” and the
certificationdatais includedin thereport.



Figure5-1. ContinuousEmissionsMonitoring System
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TABLE 5.1. ALMEGA CEMS—EQUIPMENTSPECIFICATIONS

ANALYZERS

Snecifi~~n___________ 02 C02 NOx CO
ThermoElectron

502 —

WesternResearchManufacturer Teledyne Servomex ThernioElectron
Model 326RA 1400B bA/lOS 48/48H 721A2
AnalyticalPrinciple F-ChemicalCell NDIR Chemiluminescent NDIR-GCC NDUv

Ranges %: 0-5,-10, -25 %: 0-5, -10,-20 ppmv: 0-2.5, -10,-25,
-50, -100,-250, -1,000

ppmv: 0-20,-50, -100,
-200,-500,-1k, xlO

ppniv: 0-10,-25, -50, 100,-
200, -300

Accuracy,%of Full Scale -‘-/ 1% +1- 1% +1- 1% +1 1% + 0.5%
Repeatability,% of Full Scale 0.5% 0.5% 0.5% 0.5% 0.5%
Sensitivity,% of Full Scale 0.5% 0.5% 0.5% 0.5% <2%of Range
Zero/SpanDrift, % of Full Scale 4/- 1%, in 24 Firs +1- 1%,in 24 Firs ±1- 1%,in24 FIrs +1- 1%, in 24 FIrs -

ResponseTime 3 Seconds <2 Seconds 1.7 Seconds <2.0 Seconds 30 seconds

Linearity, % of Full Scale < 1% < 1% <1% < 1% < 1%
Output IVDC,5VDC 0.IVDC,IVDC IVDC,IOVDC IVDC,IOVDC 0-IVDC —

OTHERCEMSEQUIPMENT

Sp~ification SampleConditioner StripchartRecorder
Systemused Prii~mry Back-up Systemused Prirn~ry
Manufacturer Almega Universal Manufacturer Yokogawa

Model (in-house) Model 540 Model Model 2400

Principle Refrigeration Refrigeration PenResponse 3 sec.

Max. Inlet Temperature 300 F 500 F Input Voltage user-selectable

Max. Inlet Pressure 50 psi 50 psi chartSpeed user-selectable

Max. FlowRate 10 SCFH 7.0Lpm ThartWidth 10 inches

Max. WaterConcentration 50% 50% Dutput user-selectable

Outlet Dew-PointTemperature <37F 35 F+1-4 F ‘to. of Channels 30 user-select.30 calc’d

Dew-PointStability +1- 0.5 F :olors 10 color, user-selectable
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5.2 EPA Method 19— StackGasVolumetric FlowRate(Calculated)

In this Method, thestackgasvolumetricflow rateis stoichiometricallycalculatedusingactualor
publishedfuel gascharacteristicsand monitored data. The stack gas volumetric flow rate is
calculatedbasedon fuel rate,the heatingvalueof thefuel, andtheapplicableF-factor (per EPA
Method 19). The stoichiometric result is corrected for excess air using measured 02
concentrationor otherparameter(e.g. CU2). Theequationusedto calculatestackgasflow rate
follows.

DSCFM = Q~* HV * Fd I 1,000,000 * 20.9 I (20.9—02)

where: DSCFM = Stackgasflow rate,dsefm
Q~’ = Fuel meterflow rate,cfm
HV = Fuel higherheatingvalue,Btulsef
Fd = Fuel dryoxygenF-factor,dscflMMBtu
02 = Stackgas02 content
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL

Almegaappliesstringentquality assuranceand quality control(QAIQC) proceduresto ensurethe
validity of measurementsfor all test methods. The following section discussesgeneral and
project-specific QAJQCmeasures.

6.1 General QAJQC

Generally, Almega’s QAIQC proceduresfollow guidelines from the “Quality Assurance
Handbook for Air Pollution MeasurementSystems,”Volume I throughIII. And, proceduresfor
pretestpreparationand calibrationof sampling equipmentare followed. Standardizedwritten
procedures,calculatorprograms,and computer spreadsheetsare usedfor test planning, pre-
survey, equipmentchecklist, preliminary calculations, testing, data analysis,and reporting.
Pretest equipment preparation and maintenance includeorganizationof thefollowing equipment
prior to testing:

• Mobile RMCEMtest van: Check fluids, fuel, mechanical conditions, ventS’ operation of
CEMinstruments, sample linesandsampleconditionerprior to thedateofthesourcetest.

• Sampling Equipment: Checkmeterboxes,pitot tubes,manometersandthermocouplesto
ensure in good working conditionsandin propercalibrations.Precleansampling trainsand
seal all openingspriorto use.

Table 6.1 showsthe test equipmentcalibrationschedules.Table 6.2 showsthe testequipment
maintenanceschedules.

6.2 Project-SpecificQA/QC

This project included specific QAIQC activities requiredto validate the test results, These
QAIQC activitiesarebased on the testmethodsdiscussedin Section4 and generallyacceptable
testprocedures.ReferenceMethodsusedfor sourcetestingarepromulgatedby theCaliforniaAir
ResourceBoard (CARB), or the US EnvironmentalProtectionAgency (EPA). Any deviations
from published Methods are approved in advance by the regulatory agency, prior to
implementationif possible.Project-specificQAIQC activities and resultsthat may impact test
results arediscussedin Section3.
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TABLE 6-1.TEST EQUIPMENTCALIBRATION SCHEDULE

Type Of Calibration StandardOr Method Of
Eguinment Period Calibration

Thermocouples 6 Months MercuryThermometer,threepoint calibration
(ice, boiling water,hot oil)

Dry GasMeters 6 Months CalibratedTestMeter

Field Barometers 6 Months MercuryBarometer

Checkpriorto usage
S-TypePitot 6 Months, EPAMethod2, Measurephysicalconfiguration.

checkprior to usage Reshapepitot tips or calibrateif
configurationdoesnotmeetthe limits.

Pressuregauges 6 Months Five-pointcalibrationagainstmanometer

I month Three-point check

Temp.Meters 6 Months PrecisionPotentiometer

CEM Systems Bimonthly, Specifiedby Manufacture.
orpoorperformance



TABLE 6-2. TEST EQUIPMENTMAINTENANCE

Equipment CheckFor Correction Frequency

CEM Systems Absenceof As required Bimonthly
malthnction, by the or dependon
noise,drift, manufacture performance
conversion
efficiency
for NO~anlzr.

Pumps Absenceof Inspect,clean, 300 hours
leakage,flow, Replaceparts of usage
propervacuum

Flow Devices Levelling, Clean,replace, 300 hours
zeroing, or re-calibrate ofusage
obstruction,
deformation

Calibration Expiration Re-certil~’, 2 monthsand
Gases date, tank order new prior to field
Pressure gases testing

Regulators Malfunction, Repairor 3 monthsand
Gauge replace prior to field
precision testing

GasDivider Malfunction Repairor Monthly and
precision replace beforefieldtesting

Condensers Leakage, Repairor Monthly and
temperature replace beforefield

testing

Heatedlines Leakage, Repair,Clean, Monthly and
temperature, replace beforefield
cleanliness testing

c~8409
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APPENDIX A

GENERAL CALCULATIONS AND FORMULAE



GENERAL CALCULATIONS

Standardconditions: 29.92in.Hg, 60 °F

GasMoistureat standardconditions(sd): VWTR = K2*VCOND

K2 = 0.04707@68°F, 0.0464@ 60 °F

Samplevolumeat standardconditions(scf):
Vmstd K1 tVmacrYmt(Pbar+dH/l3.6)/(Tm+460)
Ki = 17.64@68°F,17.38@60°F

Percentofwater: %1120= lOO*Vmstd/(Vmstd+Vwtn)

Dry molecularweight: Md = (44*%C02+32*%02+28*(%N�+%Co))/l00

Wetmolecularweight: = Mdt(l-%H20/100)+18t(%H20/lOO)

Stackgaspressure(In. Hg): P~= Pbar+Psta/l3.6

Average velocity head: Ave. dP = {SQRT (dP)}2

Stackgasvelocity (fps): V = 85.49*Cp*SQRT(dP)*SQRT((Ts+460)/(Ps.nc*Mw))

Percentof excessair: %EXCA = l00*(%O2~0.5%CO)/(0.264(%N2~(%02~0.5%C0)))

Stackgasflow (scfin): Qsl-K = 60(1~%H20/100)*V*A*(528/(Ts+46O))*P$tk/29.92

Concentrationat 3%02: PPM~ 02 = PPMme~u~dt17.9I(20.9-%02)

Emissions lb/MM]3tu:
lb/MMBtu=PPM* 1 0~*(MWlb/lb-mole)/SVMole*Fd*20.9/(20.9~%O2)

Emissionslb/hr:
lb/hr = PPM*I 0~*((MWlb/lb~mole)/SV)*Fd*FF*( 1050 BtuIscf)*20.9I(20.9~%O2)

CALCULATIONS FOR METHOD 100:

CorrectedPPM= (PPMm~u~d~Co)*Cma/(CmCo)

Where: C0 = Averageof initial and final bias zeros
C~= Averageof initial and final bias calibrations
Cma= Certifiedgasvalueusedfor thebiascalibration.

4-i



GENERAL CALCULATIONS - continued

CALCULATIONS FORMETHOD 100, continued

CalibrationError= I 00*(Certified value-Anlzrresponse)tAnlzrrange

PercentBias= 100* (Direct anlz.response-Biasresponse)/Anlz.range

SystemZero/SpanDrifts 1 00*(Final~Initia1)/Analz.range

Linearity= I 00~(An1z.mid. gasresponse-Predictivevalue)/range

WherethePredictiveValue for themid gasis foundby astraight line drawn betweenhi
gasand zero gascalibrationpointswhichcanbe calculatedfrom thestraight line
equation,Ymx+b wherem is theslopeofthe line andb is the Y-intercept. The
calculation is done by a computer spreadsheet for Method 100.1.

DEFINITIONS

A: Stack cross area, Square feet
Cp: Pitot coefficient

Orifice Pressure,In. H2O
MW: Molecularweight
Md: Dry molecularweight of flue gas

Mw: Wetmolecularweightofflue gas
Pbar: Barometricpressure,In. Hg
Psta: Static Pressure, In. H20
Pstk: Stack pressure, In, Hg
P: Stackdifferential pressure,In. H2O
Qstk: Stack gas flow, scfth
Tm: Meter temperature,F
Ts: Stackgastemperature,F
Vcond: Volumeof watercondensation,ml
Vm: Metervolume, aef
Vmstd: Samplegasatstandardconditions,scf
Vwtr: Watervaporvolume,scf
Ym: Meter correctionfactor
SV: Specificmolarvolume,379.5dscf/Lb.moleat60F,or 385.3dscf/Lb.moleat 68F
FF: Fuel FlowRate(SCF/HR)
Fd: Dry Fuel Factor,for naturalgasFd=8710DscIYMMBTU at 68F.

/1-2-
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APPENDIX C

CONTINUOUSMONITORING OF GASEOUSEMISSIONS,CEMS
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CEMS — Resultsand Calculations
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Facility:
City:
Source:
Date:
Operator:

SauseBros
Long Beach, CA
ICE-Port
09/09/2006
TA/RS

RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Gas Data DIR-Cal For: 9/9
Type F.S. CERT zero Cal

Test DuratIon: 10 mm.

02
rid
rid

Nox

25

nd

250

20.9 0 21.0

224 0 224.9

Run
No.

Date
TUne
Start
End

Gas
Type

Gas
Value

RMDirect
Calibration
Response

zero span

System Bias Response Calibration
DrIft (%)

System Bias Errorfl~L._ Concentration
Initial Final Initial Final Avg

DAS
(Cm)

Drift-
corr.

(Ccorr.)
Zero
(iZ)

Span
(ISP)

Zero
(12)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

100%
Load

9/9
15:08
15:18

02
rid
nd

Nox

20.9

224

o.oo 21.0

0.00 224.9

0.16

0

20.87

220.3

025

1.8

20.79

227.7

0.4

0.7

-0.3

3.0

0.6

0.0

~05

.18

1.0

0.7

-0.8

1.1

1774

440.35

17.77

441.22



2
3
4
5

7
8
9
10
II

AETS CEMSData -- Run-by-RunBasis

100%Load-Port
Time 02 C02 Nox
AVG 17.74 0.27 440.35

15:08:02
15:09:02
15:10:02
15:11:02
15:12:02
15:13:02
15:16:00
15:16:00
15:16:02
15:17:02
15:20:50

17.86
1&08
17.93
17.91
17.97
17.74
17.81
17.84
17.73
17.75
17.73

0.36
0.35
0.34
0.33
0.32
0.31
0.31
0.29
0.29
0.27
0.27

421.8
393.7
410.1
416.9
413.1
438.4
429.3
424.8
434.8
4406
440A



— ._ ~

RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility:
City:
Source:
Date:
Operator:

Sause Bros
Long Beach, CA
ICE-Port
09/09/2006
TA/RS Test Duration: 10 mm.

Gas Data PIR-Cal Fort 9/9
Type ES. CERT zero Cal
02
rid
rid

Nox

25

nd

250

20.9

224

0

0

Run
No.

Date
Time
Start

Gas
Type

Gas
Value

RM Direct
Calibration
Response

System Bias Response Calibration
DrlttQ~j_

~stem BIat?~r (%) Concentration
Initial Final Initial Final Avg

DAS
Drift-
corr.Zero Span Zero Span Zero Span Zero Span Zero Span

75%
Load

End
9/9

14:55
15:05

02
rid
rid

Nox

20.9

224

zero ~an
o.oo 21.00

0.00 224.90

(i~
0.16

0

(iSP)
20.87

220.3

(12)
0.25

1.8

(ISP) ~ ~
20.79 0.4 -0.3

227.7 07 3.0

0.6

0.0

-0.5

-1.8

1.0

0.7

-0.8

1.1

(Cm)
18.70

287.90

(Ccorr.)
18.74

288.16

21.0

224,9

~p3



2
3
4
5
6
7
8
9
10
it

AETS CEMSData— Run-by-RunBasis

//

75 % Load-Port
Time 02 C02 Nox
AVG 18.70 0,41 287.90

14:55:02
14:56:02
14:57:02
14:58:02
14:59:02
15:00:02
15:01:02
15:02:02
15:03:02
15:04:02
15:05:02

18.66
18,82
18.64
18,7

18.57
18.55
18.63
18.42
18.61
18.73
18.66

0.55
0.55
0.53

0.5
0.5

0.47
0.46
0.45
0.43
0.41
0.41

281.6
253

296.5
284.9
301.7
305.8
300.2
322.1
306.1
284.1
291.7

I
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Sause Bros
City: Long Beach, CA
Source: ICE-Port
Date: 09/09/2006
Operator: TA / RS Test Duration: 10 mm.

Gas Data DIR-Cal For: 9/9
jyp~ F.S. CERT zero Cal

02
rid
rid

Nox

25

rid

250

20.9 0

224 0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias~~~~L Calibration
initial Final Drift (¼)

Syst~iias Error (%) Concentration
InitIal Final Avg

DAS
(Cm)

Drift-
corr.

(Ccorr.)
Zero
J~j

Span
(ISP)

Zero
(C)

Span
(ISP)

Zero
(Zdr)

Span
(Cdr.)

Zero

=

Span Zero Span

50%
Load

9/9
14:43
14:53

02
rid
rid

Nox

20.9

224

0.00

0,00

21.00

224.90

0.16

0

20.87

220.3

0.25

1,8

20.79

227.7

0.4

0.7

-0.3

3.0

0.6 -0.5

00 -1.8

1.0

0.7

-0.8

1.1

18.56

262.35

18,59

262.50

21.0

224.9

“Ii



AETS CEMS Data — Run-by-RunBasis

2
3
4
5
6
7
8
9
10
11

50 % Load-Von
Time 02 C02 Nox
AVG 18.56 0.62 262.35

14:43:02 18.55 0.78 260.8
14:44:02 18.6 0.77 253.8
14:45:02 18.6 0.76 255.4
14:46:02 18.76 0.72 235,4
14:47:02 18.58 0.71 258,1
14:48:02 18,69 0.7 248.0
14:49:02 18.62 0.68 252.1
14:50:02 18.66 0.66 247.7
14:51:02 18.69 0.63 245.6
14:52:02 18.58 0.63 254.8
14:53:02 18.53 0.6 269.9

I-,



t___. I•_ t.__. t__.. ~....... L_- tZZ.J t~ L—.--~ ‘-.----.- ~a t~n — ... . .

RM CONTINUOUS EMISSIONS MONITORING SYSTEM

FacIlity: Sause Brothers
City: Pier D, Long Beach, CA
Source: ICE-Port 02
Date: 09/09/2006 rid
Operator: TA / RS nd

Nox

Gas Data DIR-Cal For: 9/9
jy~.. ES. CERT zero Cal

Test Duration: 10 mm.

25

rid

250

20.9

224

0

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
CalibratIon
Response

zero j span

System Bias Response Calibration SYst,grn~iasError (%) Concentration
Avg
DAS
(Cm)

Drift-
corr,

(Ccorr.)

Initial
Zero f Spari
(iZ) ~

, Final
Zero Span
(12) (ISP)

Drift (¼)
Zero Span
(Zdr) (Cdr.)

Initial
Zero Span Zero Span

1
Low
25%

9/9
14:25
14:35

02
rid
rid

Nox

20.9

224

0.00

0.00

21.00

224.90

0.16

0

20.87

220,3

0.25

1.8

20,79

227.7

0.4

0.7

-0.3

3.0

0,6

0.0

-0.5

-1.8

1.0

0.7

-0.8

1.1

18,77

190.15

18.81

190,01

21.0

224.9



2

4
5
6
7
8
9

10
‘I

AETS CEMS Data -- Run-by-Run Basis

25 % Load-Von
Time 02 C02 Nox
AVG 1877 0.99 190.15

14:25:02 1866 1.27 19210
14:26:02 1869 125 19240
14:27:02 1873 1-21 18960
14:28:02 18.72 1.17 19110
14:29:02 18.78 1.14 18610
14:30:02 . 18.80 1.12 184.10
14:31:02 18.76 1.08 189.50
14:32:02 18.76 t06 190.20
14:33:02 18.81 1.02 18940
14:34:02 18.72 1.01 19370
14:35:02 18.82 0.97 186.60
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Souse Brothers
City: Pier 0, Long Beach, CA
Source: ICE-Starboard
Date:
Operator:

09/0912008
TA! RS Test Duration: 10 mm,

Gas Data DIR-Cat For: 9(9
Type F,S. CERT zero Cal
02
nd
nd

Nox

25

nd

250

20.9 0

224 0

Run
No.

Date
Time
Start
End

Gas
Type

RM Direct
Gas Calibration

Value
zero span

System Bias~~ se_ Calibration
Drift (°/,)

System Bias Error (TD) Concentration
Initial Final Initial - Final Avg

DAS
(Cm)

Drift-
con’.

(Ccorr.)
Zero
(iZ)

Span
(iSP)

Zero
(C)

Span
(fSP)

Zero
(Zdr)

Span
(Cdr.)

Zero Span Zero Span

100%
Load

9/9
16:40
16:50

02
nd
nd

Nox

20.9
~

224

0.00

0.00

21.0

224.9

0.16

0

20,87

220.3

0.25

1.8

20.79

227.7

0.4

0.7

-0.3

3.0

0.8

0.0

-0.5

-1.8

1.0

0.7

-0.8

1.1

13.81

828.90

13.78

831.34

21.0

224.9

fl~



2
3
4
S
6
7
K
9
Jo
It

AETS CEMS Data — Run-by-Run Basis

100 % Load-Starboard
Time 02 C02 Nox
AVG t3.81 0.00 828.90

16:40:02
16:41:02
16:42:02
16:43:02
16:44:02
16:45:02
16:46:02
16:47:02
16:48:02
16:49:02
16:50:02

13.74
13.38
13.41
13.4

13.57
13.66
13.79
13.7

13,86
13.83
13.7$

0
0
0
0
0

0.01
0
0
0
0
0

819.1
856.1
857.8
860.4
846.9
845.3
830.7
838.5
829.9
825.5
832.3
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

FacilIty: Sause Brothers
City: Pier 0, Long Beach, CA
Source: ICE-Starboard
Date: 09/0912006
Operator: TA IRS Test Duration: 10 mm.

Gas Data DIR-Cal For: 9/9
Type P.S. CERT zero Cal
02
nd
nd

Nox

25

nd

250

20.9 0

224 0

Run
No,

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias Response Calibration
Drift (%)

Zero Span
(Zdr) (Cdr.)

System Bias Error (%) Concentration
Initial

Zero Span
J~L(iSP)

Final
Zero J Span
(C) ~

initial Final Avg
DAS
(Cm)

Drift-
corr.

(Ccorr.)
Zero Span Zero Span

76%
Load

919
16:28
16:38

02
nd
nd

20.9 0.00 21.0 0.16 20.87 0.25 20.79 0.4 -0,3 0.6 -0.5 1.0 -0.8 14.74 14.73

Nox 224 0.00 224.9 0 220.3 1.8 2271 0.7 3.0 0.0 -1.8 0.7 1.1 706.90 708.85

21.0

224.9

2



2
3
4
5
6
7
8
9
10
II

AETSCEMSData— Run-by-RunBasis

ft

75 V. Load-Starboard
Time 02 C02 ( Nox
AVG 14.74 0.00 706.90

16:28:02
16:29:02
16:30:02
16:31:02
16:32:02
16:33:02
16:34:02
16:35:02
16:36:02
16:39:38
16:39:38

14.87
14.72
14.81
14.84
14.87
14.89
14.85
14.9

14,66
14.73
14.75

0
0
0
0
0
0

0.01
0
0
0
0

683.5
711.6
705.7
700.3
692.5
692.5
695.5
668.4
715.9

713
700.8

ci
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility: Souse Brothers
City: Pier 0, Long Beach, CA
Source: ICE-Starboard
Date: 09109/2006
Operator: TA IRS Test Duration: 10 mm.

Gas Data
,jyp~ ES.

DIR-Cal For: 9/9
CERT zero Cai

02
nd
nd
Nox

25

nd

250

20.9

224

0

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct ~~as Response
Calibration Initial Final
Response Zero Span Zero Span

zero j span (IZ) (mSPJ (C) (fSP)

Calibration
Drift (‘to)

SysiWThn Error (%) Concentration
Initial Final Avg

DAS
(Cm)

Drift-
con’.

(Ccorr.)
Zero
(Zdm)

Span
(0dm.)

Zero Span Zero Span

50%
Load

9/9
16:03
16:13

02
nd
nd
Nox

20.9

224

0.00 21.0

0.00 224,9

0.16

0

20.87

220.3

0.25

1.8

20.79

227.7

0.4

0.7

-0.3

.

3.0

0.6

0.0

-0,5

-1.8

1.0

0.7

-0.8

1.1

20.59

34.25

20.65

33.48

21.0

224.9

C)



ft

2
3
4

5
6
7
8
9
iO
II

AETS CEMS Data -- Run-by-Run Basis

50 % Load-Starboard
Time 02 f C02 Nox
AVG 20.59 0.03 34.25

16:03:02
16:04:02
16:05:02
16:06:02
16:07:02
16:05:02
16:09:02
16:10:02
16:11:02
16:12:02
16:13:02

20.52 0.04
20.55 0.04
20.56 0.05
20.58 0.02
20.58 0.03
20.59 0,03
20.59 0.03
20.58 0.02
20.58 0.02
20.58 0.03
20.59 0.02

42.5
39.8
37.9
34.6
34.4
34.2

35
35.5
34.4
35.5

33

(\,~ t,C
4
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RM CONTINUOUS EMISSIONS MONITORING SYSTEM

Facility; Sause Brothers
City: Pier D, Long Beach, CA
Source: ICE-Starboard
Date: 09109/2006
Operator: TA / RS Test Duration: 10 mm.

Gas Data DIR-Cal For: 9/9
Type P.S. CERT zero Cal
02
nd
nd
Nox

25

nd

250

20,9

224

0

0

Run
No.

Date
Time
Start
End

Gas
Type

Gas
Value

RM Direct
Calibration
Response

zero span

System Bias Response Calibration
Drift (St)

System Bias Error (‘I.) Concentration
Initial Final Avg

DAS
(Cm)

Drift-
con’.

(Ccorr.)

, Initial Final
Zero
(iZ)

Span
(iSP)

Zero
(C)

Span
(fSP)

Zero
(Zdr)

Span
(Cdm.)

Zero Span Zero Span

25%
Load

9/9
15:23
15:33

02
nd
nd

Nox

20.9

224

0.00 21.0

0.00 224.9

0.16

0

20.87

220.3

0.25

1.8

20.79

227.7

0,4

0.7

-0.3

3.0

0.6

0.0

-0.5

-1.8

1.0

0.7

-0.8

1.1

20.46

41.15

20.53

40.41

21.0

224.9

C)



ft

2
3
4
5
6
7
8
9
10
II

AETS CEMSData— Run-by-RunBasis

25 % Load-Starboard
Time 02 C02 Nox
AVG 20.46 0.16 41.15

15:23:02
15:24:02
15:25:02
15:26:02
15:27:02
15:28:02
15:29:02
15:30:02
15:31:02
15:32:02
15:33:02

20.54 0.21 31.4
20.51 0.21 34.5
20.47 0.21 38
20.47 0.19 39.4
20.49 0.18 36.1
20.47 0.19 38.8
20.44 0.17 41.3
20.49 0.16 36.1
2a46 0.16 41.8
20.43 0.16 44.5
20.49 0.15 37.8

(v~~



AppendixC2

CEMS — Stripehart
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AETS RAW DAS DATA

S/No. DATE TIME 02% C02% NOXPPM
1 09/09/06 11:26:07 11.94 17.22 0
2 09/09/06 11:27:07 11.95 17.41 32.88
3 09/09(06 11:28:07 11.97 10.89 32.51
4 09/09/06 11:29:07 11,99 10.51 33.32
5 09/09/06 11:30:07 6.36 4.89 33.12
6 09/09/06 11:31:07 12.8 4.92 32.83
7 09/09/05 11:32:07 16.63 4.94 32.64
8 09/09/06 11:33:07 16.5 4.97 42.48
9 09/09/06 11:34:07 16.5 4.99 42.93
10 09/09/05 11:35:07 16.5 5.05 43.58
11 09/09/06 11:35:07 16,49 5.09 43,7
12 09/09/05 11:37:07 16.48 5.11 43.79
13 09/09/05 11:40:24 16.47 5.15 43.76
14 09/09/06 11:40:24 16.45 5.21 43.6
15 09/09/05 11:40:24 16.45 5.21 43.6
16 09/09/06 11:41:07 16.44 5.21 43,76
17 09/09/05 11:42:07 16.43 5.24 43.87
18 09/09/06 11:43:07 16.42 5.28 43.99
19 09/09/06 11:44:07 16.42 5.28 0
20 09/09/06 11:45:07 16.42 5.31 -99999
21 09/09/06 11:46:07 16.42 5.31 46.53
22 09/09/06 11:47:07 16.41 5.35 44.55
23 09/09/05 11:48:07 16.41 5.33 44.47
24 09/09/05 11:49:07 16.4 5.35 44.34
25 09/09/06 11:50:07 16.41 5.38 43.72
26 09/09/06 11:51:07 16.41 5.41 0.05
27 09/09/06 11:52:07 16.41 5.42 0
28 09/09/06 11:53:07 16.41 5.41 -99999
29 09/09/06 11:54:07 16.41 5.46 45.29
30 09/09/06 11:55:07 16.41 5.47 44.63
31 09/09/06 11:56:07 16.41 5.47 44.52
32 09/09/06 11:57:07 16.41 5.5 . 3.09
33 09/09/06 11:58:07 16.41 5.52 017
34 09/09/06 11:59:07 16.42 5.55 0.24
35 09/09/06 12:00:07 16.42 5.55 0.75
36 09/09/06 12:01 :07 16.42 5.58 2.05
37 09/09/06 12:02:07 16.42 5.61 2.21

F 38 09/09/06 12:03:07 16.42 5.63 2~2
39 09/09/05 12:04:07 16.43 5.63 19.63
40 09/09/05 12:05:07 16.43 5.64 21.1
41 09/09/06 12:06:07 16.44 5.67 22.68
42 09/09/06 12:07:07 16.44 5.67 26.89
43 09/09/06 12:08:07 16.44 5.67 28.16
44 09/09/06 12:09:07 16.46 5.7 29.75
45 09/09/06 12:10:07 16.46 5,72 30.58
46 09/09/05 12:11:07 16.46 5.71 31
47 09/09/0-6 12:12:07 16.47 5.72 30.84
48 09/09/06 12:13:07 ‘16.47 5.73 30.82
49 09/09/05 12:14:07 16.49 5.73 30.98
50 09/09/05 12:15:07 16.49 5.73 31.11
51 09/09/06 12:18:47 16.5 5.71 0.26
52 09/09/05 12:18:48 16.52 5.69 39.32
53 09/09/06 12:18:48 16.52 5.69 39.32
54 09/09/05 12:19:07 16.52 5.67 41,01
55 09/09/06 12:20:07 16.52 5.67 42,17

(3~/



56 DATE AETSRAS/No.57 09/09/06 TIME W DAS DATA

58 09/09/06 12:21:07 02%
09/09/06 12:22:07 16.53 CO2%

60 09/09/06 12:23:07 16.55 555 NOXPPM

61 09/09/05 12:24:07 16.55 5.61 42.6
62 09/09/05 12:25:07 16.56 5.59 43.7663 09/09/06 122507 16.57 5.57 39.65

09/09/06 12:27:07 16.58 5.54 42.4

65 09/09/06 12:28:07 16.58 5.45 41.28
66 09/09/06 12:29:07 4.74 5.41 44.71
67 09/09/06 12:30:07 0 5.32

09/09/06 12:31:07 0 5.26 0
69 09/09/06 12:32:07 20.78 5.18 0

70 09/09/06 12:33:07 20.8 5.12
71 09/09/06 12:34:07 21.12 5.11 0
72 09/09/06 12:35:07 20.9 5.03 073 09/09/06 12:36:07 20.92 5.01 0
74 09/09/06 12:37:07 11.~ 4.99 3.61

75 09/09/06 12:38:07 11.85 4.96 0

76 09/09/06 12:39:07 11.97 4.91 38.51
09/09/06 12:40:07 18.9 4.86 -99999

78 09/09/06 12:41:07 20.87 4.86 49.2209/09/06 12:42:07 19~6 ‘ 4~ 50.3
80 09/09/06 12:43:07 16.58 4.81 -99999

81 09/09/06 12:44:07 16.58 4.76 -99999
82 09/09/06 12:45:07 12.38 4.77 -99999
83 09/09/06 12:46:07 12.33 4.75 -99999
84 09/09/06 12:47:07 9.87 4.73 -99999
85 09/09/06 12:48:07 8.18 4.69 -99999
86 09/09/06 12:49:07 8.21 4.68 -99999
87 09/09/08 12:50:07 4.1 4.62 -99999
88 09/09/06 12:51:07 4.12 4.57 45.13
89 09/09/06 12:52:07 12.01 4.55 45.17
90 09/09/06 12:53:07 12.03 4.56 45.18
91 09/09/06 12:64:07 19.86 4.51 45.11
92 09/09/06 12:55:07 21.06 4.48 0
93 09/09/05 12:56:07 17.73 4.47 0
94 09/09/06 12:57:07 16.72 4.43 0
95 09/09/05 12:58:07 16.72 4.4 0
96 09/09/06 12:59:07 12.45 4.4 42.54

09/09/06 13:00:07 12.45 44.02

98 09/09/06 13:01:07 8.26 4.36 44.6709/09/06 13:02:07 8.25 44.95
100 09/09/06 13:03:07 8.25 4.33 45.28

101 09/09/06 13:04:07 4.12 4.31 45.39
102 09/09/06 13:05:07 4.12 4.24 45.15103 09/09/06 13:06:07 7.1 4.2 45.29

104 09/09/06 13:07:07 12.03 4.16 4509/09/06 13:08:07 12N 4.12 44.8

106 09/09/06 13:09:07 21.08 4.07 4479
107 09/09/06 13:10:07 21.09 4.04 44.69
108 09/09/06 13:11:07 16.73 3.98 44,6
109 09/09/06 13:12:07 16.73 3.94 44.98
110 09/09/05 13:13:07 16.72 3.89 009/09/06 13:14:07 12.47 3.83 013:15:07 12.47 3.78

8.27 3.7 0
(~. 3.62 0

0



AETSRAWDASDATA

S/No. DATE TIME 02% C02% NOXPPM
111 09/09/os 13:16:07 8.27 3.55 0
112 09/09/06 13:17:07 8.26 3.49 0
113 09/09/06 13:18:07 4.12 3,4 0
114 09/09/06 13:19:07 4.12 3.32 0
115 09/09/06 13:20:07 12.03 3.28 0
116 09/09/05 13:21:07 12.04 3.24 0
117 09/09/06 13:22:07 0 3.22 0
118 09/09/06 13:23:07 0 3.19 0
119 09/09/06 13:24:07 0 3.19 0
120 09/09106 13:25:07 20.99 3.12 25.75
121 09/09/05 13:26:07 21 3.09 21,4
122 09/09/06 13:27:07 12.01 3.07 42.94
123 09/09/06 13:28:07 12.02 3.05 45.19
124 09/09/05 13:32:02 10.19 2.89 0.6
125 09/09/06 13:33:02 0 2.84 0.2
126 09/09/06 13:34:02 0 2.81 0
127 09/09/06 13:35:02 20.96 2.78 220.4
128 09/09/06 13:36:02 20.97 2.76 221.8
129 09/09/06 13:37:02 20.99 2.72 222.8
130 09/09/06 13:38:02 20.99 2.69 225
131 09/09/06 13:39:02 12 ‘ 2.7 112.3
132 09/09/06 13:40:02 12.01 2.65 111.7
133 09/09/06 13:41:02 12,03 2.64 111.3
134 09/09/06 13:42:02 11.91 2.55 0
135 09/09/06 13:43:02 11.92 2.54 0
136 09/09/06 13:46:48 20.97 2.49 1.3
137 09/09/06 13:46:48 20.85 2.37 0.1
138 09/09/06 13:46:48 20.85 2.37 0.1
139 09/09/06 13:47:02 20.84 2.37 0.1
140 09/09/06 13:48:02 20.83 2.32 0
141 09/09/06 13:49:02 20.83 2.29 0
142 09/09/06 13:50:02 20.83 2.25 0
143 09/09/05 13:51:02 20.82 2.19 0
144 09/09/06 13:52:02 20.81 2.14 0
145 09/09/06 13:53:02 20.83 2.1 0
146 09/09/06 13:54:02 20.59 2.1 0
147 09/09/06 13:55:02 0.48 2.05 0
148 09/09/05 13:56:02 0.18 2 0
149 09/09/06 13:57:02 0.18 1.97 0
150 09/09/06 13:58:02 0.16 1.94 0
151 09/09/06 13:59:02 11.97 1.9 0
152 09/09/06 14:00:02 11.98 1.88 0
153 09/09/06 14:01:02 11.97 1.85 0
154 09/09/06 14:02:02 20.83 1.81 0
155 09/09/06 14:03:02 20.86 1.77 0
156 09/09/06 14:04:02 20.79 1.77 0
157 09/09/06 14:05:02 0.39 1.76 83.1
158 09/09/06 14:06:02 0.31 1.71 108,2
159 09/09/06 14:07:02 0.33 1.67 106,9
160 09/09/06 14:08:02 0.33 1.65 106,5
161 09/09/06 14:09:02 0.13 1.57 227.6
162 09/09/06 14:10:02 0.11 1.56 218,5
163 09/09/06 14:11:02 0.1 1.53 219.9
164 09/09/05 14:12:02 0.14 1.54 212.8
165 09/09/06 14:13:02 18.93 1.5 142.8



AETS RAW DAS DATA

SINe. DATE TIME 02°t~ C02% NOXPPM
166 09/09/06 14:14:02 18.39 1.49 189
167 09/09/06 14:15:02 17.99 1.48 234.8
168 09/09/06 14:16:02 16.69 1.46 -99999
169 09/09/06 14:19:47 18.36 1.43 -99999
170 09/09/06 14:19:48 17.9 1.39 -99999
171 09/09/05 14:19:48 17.9 1.39 -99999
172 09/09/06 14:20:02 18,22 1.38 -99999
173 09/09/06 14:21:02 19.2 1.35 139.8
174 09/09/06 14:22:02 19.22 1.33 134.7
175 09/09/06 14:23:02 19,19 1.33 137.8
176 09/09/06 14:24:02 19.12 1.29 143.6
177 09/09/06 14:25:02 18.66 1.27 192.1
178 09/09/06 14:26:02 18.69 1.25 192.4
179 09/09/06 14:27:02 18.73 1.21 189.8
180 09/09/06 14:28:02 18.72 1.17 191.1
181 09/09/06 14:29:02 18.78 1.14 186.1
182 09/09/06 14:30:02 18.8 1.12 184.1
183 09/09/06 14:31:02 18.76 1.08 189.5
184 09/09/06 14:32:02 18.76 1.06 190.2
185 09/09/06 14:33:02 18.81 1.02 189.4
186 09/09/06 14:34:02 18.72 1.01 193.7
187 09/09/06 14:35:02 18.82 0.97 166.6
188 09/09/06 14:36:02 18.77 0.94 194.7
189 09/09/06 14:37:02 18.81 0.94 190.6
190 09/09/06 14:38:02 18.59 0.91 236.9
191 09/09/06 14:39:02 18.6 0.88 247.3
192 09/09/06 14:40:02 18.62 0.87 252.4
193 09/09/06 14:41:02 18.51 0.85 266.6
194 09/09/06 14:42:02 18.57 0.8 258.6
195 09/09/06 14:43:02 18.55 0.78 260,8
196 09/09/06 14:44:02 18.6 0.77 253.8
197 09/09/06 14:45:02 18.6 0.76 255.4
198 09/09(06 14:46:02 18.76 0.72 235.4
199 09/09/06 14:47:02 18.58 0.71 258.1
200 09/09/06 14:46:02 18.69 0.7 248
201 09/09/06 14:49:02 18.62 0.68 252.1

202 09/09/06 14:50:02 18.66 0.66 247.7
F 203 09/09/06 14:51:02 18.69 0.63 245.6

204 09/09/06 14:52:02 18.58 0.63 254.8
205 09/09/06 14:53:02 18.53 0.6 269.9
206 09/09/06 14:54:02 18.72 0.57 239.6
207 09/09/06 14:55:02 18.66 0.55 281.6
208 09/09/06 14:56:02 18.82 0.55 253
209 09/09/06 14:57:02 18.64 0.53 296.5
210 09/09/06 14:58:02 18.7 0.5 284,9
211 09/09/06 14:59:02 18.57 0.5 301.7
212 09/09/06 15:00:02 18.55 0.47 305~8
213 09/09/06 15:01:02 18.63 0.46 300.2
214 09/09/06 15:02:02 18.42 0.45 322.1
215 09/09/06 15:03:02 18.61 0.43 306,1
216 09/09/06 15:04:02 18,73 0.41 284.1
217 09/09/06 15:05:02 18,66 0.41 291.7
218 09/09/06 15:06:02 18.71 0.38 281,9
219 09/09/06 15:07:02 18 0.38 399,9
220 09(09/06 15:08:02 17.86 0.36 421.8



AETS RAW DAS DATA

S/No. DATE TIME 02% C02% NOXPPM
221 09/09/05 15:09:02 18.08 0.35 393,7
222 09/09/06 15:10:02 17.93 0.34 410.1
223 09/09/06 15:11:02 17.91 0.33 416.9
224 09/09/06 15:12:02 17.97 0.32 413.1
225 09/09/06 15:13:02 17.74 0.31 438.4
226 09/09/06 15:16:00 17.81 0.31 429.3
227 09/09/06 15:16:00 17.84 0.29 424.8
228 09/09/06 15:16:02 17.73 0.29 434.8
229 09/09/05 15:17:02 17.75 0.27 440.6
230 09/09/06 15:20:50 17.73 0.27 440.1
231 09/09/06 15:20:51 20.59 0.23 28.8
232 09/09/06 15:20:51 20.59 0.23 28.8
233 09/09/06 1521 :02 20.63 0.23 24.5
234 09/09/os 1522:02 20.54 0.22 32.7
235 09/09/06 15:23:02 20.54 0.21 31.4
236 09/09/06 15:24:02 20.51 0.21 34.5
237 09/09/06 15:25:02 20.47 0.21 38
238 09/09/06 15:26:02 20.47 0.19 39.4
239 09/09/06 15:27:02 20.49 0.18 36.1
240 09/09/06 15:28:02 20.47 0.19 38.8
241 09/09/06 15:29:02 20.44 0.17 41.3
242 09/09/06 15:30:02 20.49 0.16 36.1
243 09/09/06 15:31:02 20.46 0.16 41.8
244 09/09/06 15:32:02 20.43 0.16 44.5
245 09/09/06 15:33:02 20.49 0.15 37.8
246 09/09/06 15:34:02 20.44 0.14 43.2
247 09/09/06 15:35:02 20.57 0.13 31.4
248 09/09/06 15:36:02 20.63 0.13 26.4
249 09/09/06 15:37:02 20.64 0.12 27.5
250 09/09/05 15:38:02 20.64 0.12 27.5
251 09/09/06 15:39:02 20.63 0.12 26.6
252 09/09/06 15:40:02 20.67 0.12 22.6
253 09/09/06 15:41:02 20.66 0.12 23.7
254 09/09/06 15:42:02 20.67 0.1 23.4
255 09/09/06 15:43:02 20.63 0.1 30.2
256 09/09/06 15:44:02 20.65 0.1 25
257 09/09/06 15:45:02 20.65 0.09 25.8
258 09/09/06 15:46:02 20.66 0.1 24.5
259 09/09/06 15:47:02 20.67 0.09 24.2
260 09/09/06 15:48:02 20.79 0.08 8.8
261 09/09/06 15:49:02 20.76 0.08 12.6
262 09/09/06 15:52:11 20.77 0.1 11,8
263 09/09/06 15:52:11 20.78 0.08 10.4
264 09/09/06 15:52:11 20.78 0.08 10.4
265 09/09/06 15:53:02 20.76 0.08 12.9
266 09/09/06 15:54:02 20.78 0.08 11.3
267 09/09/06 15:57:06 20.78 0.07 11
268 09/09/06 15:57:06 20.78 0.06 11,7
269 09/09/06 15:57:07 20.78 0.06 11,7
270 09/09/06 15:58:02 20.79 0.07 11.1
271 09/09/06 15:59:02 20.79 0.06 11.8
272 09/09/06 16:00:02 20.55 0.05 32.6
273 09/09/06 16:01:02 20.47 0.05 44.8
274 09/09/06 16:02:02 20.55 0.05 39,7
275 09/09/06 16:03:02 20.52 0.04 42.5
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AETS RAW DAS DATA

S/No. DATE TIME 02% C02% NOXPPM
276 09/09/06 16:04:02 20.55 0.04 39.8
277 09/09/06 16:05:02 20.56 0.05 37.9
278 09/09/06 16:06:02 20.58 0.02 34.6
279 09/09/06 16:07:02 20.58 0.03 34.4
280 09/09/06 16:08:02 20.59 0.03 34.2
281 09/09/06 16:09:02 20.59 0.03 35
282 09/09/06 16:10:02 20.58 0.02 35.5
283 09/09/06 16:11:02 20.58 0.02 34.4
284 09/09/06 16:12:02 20.58 0.03 35.5
285 09/09/06 16:13:02 20.59 0.02 33
286 09/09/06 16:14:02 20.55 0.01 38,8
287 09/09/06 16:15:02 20.53 0.01 47.7
288 09/09/06 16:16:02 20.69 0.02 28.3
289 09/09/06 16:17:02 20.41 0.01 61.7
290 09/09/06 16:18:02 20.55 0 56.3
291 09/09/06 16:19:02 20.72 0.01 19.9
292 09/09/06 16:20:02 20.33 0.02 72.3
293 09/09/05 16:21:02 20.33 0 75.8
294 09/09/06 16:22:02 20.35 0 69
295 09/09/06 16:23:02 20.35 0.01 69.8
296 09/09/06 16:24:02 20.36 0 70.1
297 09/09/06 16:25:02 20.36 0 70.6
298 09/09/06 16:26:02 20.35 0 71.2
299 09/09/06 16:27:02 20.38 0 69.5
300 09/09/05 16:28:02 14.87 0 683.5
301 09/09/06 16:29:02 14.72 0 711.6
302 09/09/06 16:30:02 14.81 0 705.7
303 09/09/06 16:31:02 14.84 0 700.3
304 09/09/06 16:32:02 14.87 0 692.5
305 09/09/06 16:33:02 14.89 0 692.5
306 09/09/06 16:34:02 14.85 0.01 695.5
307 09/09/06 16:35:02 14.9 0 688.4
308 09/09/06 16:36:02 14.66 0 715.9
309 09/09/06 16:39:38 14.73 0 713
310 09/09/06 16:39:38 14.75 0 700.8
311 09/09/06 16:39:39 14.75 0 700.8
312 09/09/06 16:40:02 , 13.74 0 819.1
313 09/09/06 16:41:02 13.38 0 856,1
314 09/09/06 16:42:02 13.41 0 857.8
315 09/09/06 16:43:02 13.4 0 860.4
316 09/09/06 16:44:02 13.57 0 846.9
317 09/09/06 16:45:02 13.66 0.01 845.3
318 09/09/06 16:46:02 13.79 0 830.7
319 09/09/06 16:47:02 13.7 0 838.5
320 09/09/06 16:48:02 13.86 0 829.9
321 09/09/06 16:49:02 13.83 0 825.5
322 09/09/05 16:50:02 13.78 0 832.3
323 09/09/06 16:51:02 13.71 0 838.7
324 09/09/06 16:52:02 15.23 0 663.2
325 09/09/06 16:53:02 16.08 0 507.8
326 09/09/06 16:54:02 15.99 0 516.7
327 09/09/06 16:55:02 15.97 0 513.7
328 09/09/06 16:56:02 15.85 0 529.2
329 09/09/06 16:57:02 15.91 0 516.1
330 09/09/06 16:58:02 15.91 0 511.8



AETS RAW DAS DATA

S/No. DATE TIME 02% C02% NOXPPM
331 09/09/06 16:59:02 17.51 0 338,4
332 09/09/06 17:00:02 18.05 0 262.9
333 09/09/06 17:01:02 17.78 0 288.6
334 09/09/06 17:02:02 17.81 0 283.7
335 09/09/06 17:03:02 17.75 0 286.8
336 09/09/06 17:04:02 17.77 0 286.2
337 09/09(06 17:05:02 17.82 0 277.7
338 09/09/06 17:05:02 17.81 0 279.6
339 09/09/06 17:07:02 20.76 0 19
340 09/09/06 17:08:02 20.79 0 12.8
341 09/09(06 17:32:38 20.59 0 5
342 09/09/06 17:33:38 1.67 0 3.7
343 09/09/06 17:34:38 0.89 0 2.9
344 09/09/06 17:35:38 0.44 0 2.3
345 09/09/06 17:36:38 0.26 0 2.1
346 09(09/06 17:37:38 0.25 0.03 1.8
347 09/09/06 17:38:38 20.43 0.03 1.8
348 09/09/06 17:39:38 20.78 0.03 2.1
349 09/09/06 17:40:38 20.79 0.02 2.6
350 09/09/06 17:41:36 2.71 0.03 55.5
351 09/09/06 17:42:38 1.96 0.03 100.6
352 09/09)06 17:43:38 1.8 0.03 108.8
353 09/09/06 17:44:38 1.49 0.03 110.7
354 09/09/06 17:45:38 0.23 0.01 116.8
355 09/09/06 17:46:36 0.22 0.03 114.9
356 09109/06 17:47:38 0.22 0.03 114.9
357 09/09/06 17:48:38 0.22 0.03 226.9
358 09/09/06 17:49:38 0.22 0.03 227.4
359 09/09/06 17:50:38 0.52 0.04 155.8
360 09/09/06 17:51:38 20.75 0.03 6.4
361 09/09/06 17:52:38 20.85 0.03 5.6
362 09/09/06 17:53:38 0.01 0.03 2.9
363 09/09/06 17:54:38 0 0.03 0.4
364 09/09/06 17:55:38 0 0.03 0
365 09/09/06 17:56:38 20,91 0.03 213.5
366 09/09/06 17:57:38 20.91 0.03 229.3
367 09/09/06 17:58:38 20.91 0.02 227.1
368 09/09/06 17:59:38 20.95 0.03 225.2
369 09/09/06 18:00:38 20.96 0.03 224.7
370 09)09/06 18:01:36 12.18 0.03 205.1
371 09/09/06 15:02:38 11.8 0.02 112.9
372 09/09/06 18:03:38 12.01 0.02 112.6
373 09/09/06 18:04:38 12.02 0.02 112.6
374 09/09/06 18:05:38 0 0.03 0.1

(y7
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RM CALIBRATION DATA

FACILITY: Sause Brothers
CITY: Pier D, Long Beach, CA
UNIT TESTED: ICE
DATE: 9(9/2006
MSTVO: TA / RS ‘ QA/QC

02 Nox

A High Span Gas Concentration 20.90 224.00
B Mid Span Gas Concentration 12.00 112.00
C Initial Zero Response 0.00 0.00
O Initial High Span Response 21.00 224.90
E Initial Mid Span Response 12.02 111.30
F Initial System BIas Zem 0.16 0.00
G initial System Bias Response, Span 20.87 220.30
H Final System Bias Zero 0.25 1.80
I Fins/System Bias Response, Span 20.79 227.70
J FinalZero Response 0.00 0.00
K Final High Span Response 20.97 224.70
L Final Mid Span Response 12.01 112.90
M Analyzer Range 25 250

Response Time (sec) 18 33
N initial Linearity = ffE-C)-((D-C)xB)/A) x lOCAl -0.1 -0.5
o Final Linearity = ((L-J)-((K-J)xB)/A)x 100/M -0.1 0.2
P Initial PM Cal Error, Zero (%F.S.) = (C/MJx 100 0.0 0.0
Q Final PM Cal Error, Zero (%F.S.) = ~IMJx 100 0.0 0.0
R Initial PM Cal Error, Mid (%F.S.) t ((E-B)/MJ x 100 0.1 -0.3
S Final RM Cal Error, Mid (%F.S.) f(L-BfrM] x 100 0.0 . 0.4
7’ initial PM Cal Error, High(%F.S.) f(D-A)/MJ x 100 0.4 0.4
o Final PM Cal Error, High~I.F.S.J= f(K-A)/MJ x 100 0.3 0.3
V initial System Bias, Zero (%F.S.) ((F-CflAWJ x 100 0.6 0.0
W Final System Bias, Zero (%F.S.) = [(H-J)J,MJ x 100 1.0 0.7
X Inft/al System Bias, Upper rAF.$J = f(G-Dp,MJx 100 -0.5 -1.8
‘1 Final System Bias, Upper (%F.S.) f(l~K**)JIMJx 100 -0.7 1.2

Average NOx Converter Test (%) - (from stripehart) 92.1%
* 0 or E, whichever gas was used for bias check
** K or L, whichever gas was used for bias check



ReferenceMethodQA/QC

Facility: SauseBrothers

City: PierD, Long Beach, CA
Source: ICE
Date:• 09/09/2006
Operator: TA / RS

N02-to-NO CONVERTER EFFICIENCY CALCULATION

N02 CONCENTRATION(Ca): 31.40
AUDIT GAS WITH NO MODE (CI): 2.20
AUDIT GAS WITH NOx MODE (C2): 31.11

CALCULATIONS:
D1=1C2-CIfr= 28.91
D2=jCo-C21= 0.29

% CONVERTEREFFICIENCY: %CED1*l00/Co 92.1

AcceptanceCriteria* (Yes/No)
D2 C I ppm: yes
% ConverterEfficiency> 90%: yes

STATUS: PASS

* N02-to-NOConversionEfficiencymustbegreater than90%,OR

N02-responscmustbe within 1 ppm~’of expectedvalue.

09. Z~
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CEMSCaIibratj~~GasCertificates



SpEctra
Spectra Gases, Inc. 3434 Route 22 West, Branchburg, New Jersey 08876 USA

ISO 9001:2000

Shipped from: 80 Industrial Ddve, Alpha, NJ 08865

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE#: Cl

CUSTOMER: Almega Environmental CYLINDER #: CC-90828

WI ORDER #: 0094746 CYLINDER PRES: 2000 PSIG
ITEM#: 2 CGA OUTLET: 590

verbal-Chds

CERTIFICATION DATE: 8/9/2006
EXPIRATION DATE: 8/912009

CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL

COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY
Carbon Dioxide 8/9/2006 4.55 % 4.55 % +1- 1%

Oxygen 8/912006 20.9% 20.9% +1-1%

BALANCE Nitrogen

PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRMINTRM# CYLINDER# CONCENTRATION
Carbon Dioxide GMIS-1 CC-117398 10.07%

Oxygen GMIS-1 CC-133113 22.8%

INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION

DATE(S)
Carbon Dioxide CAI-300 803001 NDIR 7/1012006

Oxygen CAI-300 803001 PM 7/1412006

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF ThE CYLINDER PRESSURE IS LESS THAN ISO P81G.

ANALYST:) ~ DATE: 8/912006
JAMES UNTERWALD

Tel: *1 908-252-9300 Fax: +1 908-252-0811
www.spectragases.com



CERTIFICATE OF ANALYSIS
tnterference-Free Multi-Component EPA Prc~ocolGases

Note: Analytical uncertainty and MIST traceabihty are in compliance vd�~ EPA-6001R-97I121
Section No. 2.2, Procedure . 0-1

- SRM
Concenbatton Component (15jan08 C~4.No. NTRM No. E~.Date SampleNO. lype

21.11 ± 0,14 Oxygen Nibogen 0C62825 950508 04408/ce PA 0)415
5,006 * 0.026 14 Carbon Dlo,dde Nito~en 0062828 950808 04.08.06 PA OMIS

Component Oxygen Frat TriadM~t~2(14.2006
Arcalrzer Intormation Trial I Trial 2 Trial 3 unta
Manufacturer Hewlett Paritard
tAodeI Number. 5890/.
Serial Number 3336A54620
MPRLaslCtaled: 02/14103
Meh.tcelP,t~4e: Fib & TCo

Zero
Reterema
Candidate

Ream
Evatijaton

0 0 - .0 14
21 .1 iT 21110 21.035 14
11.99? 11.992 11.985 14
11.99 ¶1.99 12.00 14
VALID VAUD VALID

MEMI M(PLYItAL RESuLT: 11.99 14

Component Carbon DIoxlde FistTriad M*ais: 2/14/2006
Malrerhfomrndon
Ma,nsfactger Hewlett Padrard
Model Number 5890/.
Serial Number 3336A54620
aPR LastCatraled: 02401.06
Mabtcal P,i,~le: Fibs TCD

Thai I TrIal2 TrialS Urtite
Zero

Reference
Candidate

Ream
Evebjatton

0 0 0 14
5.166 5183 t168 14
9296 9.219 9298 14
SuOOS 8.997 9.001 14
VALID VALID VALID

MEMI ANALYTCfl. REsuLT: 9.003 14

r

AIR LIOUIDE AMERICA, L.P. Region Office • 8532 Dice Road, Santa Fe Springs, CA 90670-2516
Phone: (562) 945-1383 • Fax: (562) 693-1156

Customer: ALMEGA ENVIRONMENTAL
HUNTINGTON BEACH, CA

P.O. Number:
Item Number? -

Cylinder Number: CC12769
Shipping Order Nuhther: i9sssooi

Transfer Number:
Lot Number:
Valve:
Cyt. Pressure:

SF893675
CGA 590
2000PSIG

Cfr,der should not beused allen gas
pleasure te below 150 psigAssay Date: 14-Feb-06 Expiration Date: 14-Feb-09

REQUESTED ASSAY
COMPONENT Concentration Concentration
Oxygen 12 % 12.0 ± 0.1 Y~
Carbon Dioxide 9 ¶4 9.00 * 0.10 ¶4
Nitrogen Balance Balance

Reference Standard Employed For Analysis,

Analysis Information

~na~t slgm~e: Ede Bancn A~pr.dby: t-~~- 7.. Jason Unget

‘2~r~
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CERTIFICATE OF ANALYSIS
Interference-Free Multi-Component EPA Protocol Gases
Note: Analytical uncertainty and NIST traceability are in Compliance with EPA-600/R-97/121

Section No. 2.2, Procedure. 0-1

Cylinder Number: CC68200 -

Customer: ALMEGA ENVIRONMENTAL & TECHNICAL SERVICES Shipping Order Number 15345313
HUNTINGTON BEACH, CA Transfer Number:

P.O. Number: 300652 Lot Number: SF877521
Item Number: Valve: CGA 660

Cyl. Pressure:’ 2000PSIG
tyltiider should net be used when

Assay Date: 1-Mar-05 Expiration Date: 1-Mar-07 gas pressrselsbelcw iSopsig

REQUESTED ASSAY -

Component Concentration Concentration
Nitric Oxide 225 ppm 224 * 4 ppm
Wax 224 ppm
Nitrogen Balance Balance

Reference Standard Employed For Analysis:
SRM0GMIS

Concentration comconam Balance Ctt No. -fIRM No. Eap. Date sampte No. T,ce
245 ~ 3 ppm Nitric Oside Nitrogen CCI19SC3 SF563904 11/18/06 0T 53)415

Analysis Information:
Component - flitrie Oxide First tried Melysls 02/22405 Second Triad ftaafr,Ls 03/OI/O5J

Tha14 Trial5 TrlalG I UNitAnaly1erlrirorrnation mall Triall Trial3 Ulets
Zero 0 I) 0 VdcManufacturer Bedonan Zero 0 0 0 We

Model Number 951* Reference 985 984 985 Vdc Reference 998 999 998 Vtlc
SerialNumber 00100508 Candidate 88$ 889 688 Vdc CandIdate 899 903 899 Vdc
MPR Lastcaterated: 03/01/05 Result
Analytical Prtciole: ChemikjmhescentEvakjallon

223,6 224.1 223.6
VALID VALID VALID
MEAN ANAnrnCAL RESULT:

ppm Result
Evaluation

223.7 scm

223.4 223.4. 2234
VA~D VALID VALID

MEAN ANALYTICAL RESULt:

ppm

223.4 a~m

Analyst SignabQ: Thoon Iran

AIR LIQUIDE AMERICA, L.R

Approved by: ~i

V
‘-7

Jason urrger

Region Office e 8832 Dice Road, Santa Fe Springs. CA 90670-2516
Phone: (562~945-1383 • Fax: (562~693-1156



~AIR L1QUIDE~
CERTIFICATE OF ANALYSIS

Interference-Free Multi-Component EPA Protocol Gases
Note: Analytical uncertainty and NIST traceability are in compliance with EPA-600/R-971121

Section No. 2.2, Procedure. 0-1

Cylinder Number; CCi65873
Customer: ALMEGA ENVIRONMENTAL Shipping Order Number 20603246

HUNTINGTON BEACH, CA Transfer Number:
P.O. Number: Lot Number: SF596344
Item Number: Valve: CGA 660

Cyl. Pressure:t 2000P51G
- ‘Cyiloder should not be used when

Assay Date: 16-May-06 Expiration Date: 16-May-OS ~ preastra iS Below lSOpaig

REQUESTED ASSAY
Component Concentration Concentration -

Nitric OxIde 45 ppm 44.4 * 0.7 ppm
NOx 44.4 ppm
Nitrogen Balance Balance

Reference Standard Employed For Analysis:
SRM cc

concentration componert Balanc, Cfl No. NTRM No. E~.Date Sample No. Type
$4.4 t 0.6 ppm Nelcoss Nitrogen CC196776 8F5F73790 04/15407 RH OMIS

Analysis Information:
Coniponeef Nitric Oxide Fist Triad Anat/ais 05/09st6 Second Tried AMfrsis

flt~4 TrialS
05/15/0C~
TrialS UnitsAnalyzer lrtmtstion Trial 1 TrIal 2 Trial 3 Unis

Zero
Reference

.0~G 0.017
54.519 54.441

0.031
54.462

ppm
ppm

Mar,utaurser
Model Nraiwer

MIKS lnsbIitlsenls Zero
2031 Reference

-C~t)Z6 .~038
53.993 54.080

.0,015
54.045

ppm
ppm

Serial Number 10387278 Candidate 44.102 44.066 44.099 ppm Candidate 44.559 44.580 44.567 ppm
MPR Last cel~rated: 04Q3/06 Result 44.44 44.35 44.39 ppm Result 44.47 44.54 44.51 ppm
AnalyticalPri1o~te: FuR Evaluation VALID VALID VALID Evaluation VALID VAJJD VALID

MEAI4 ANALflICAI, RESULT: 44.39 rpm MEAN ANALYTICAL REsULT: 44,51 nxo

/1 ~.

AuMYSt~:::__z=1r~’”~vedbYT’ )~42~’~ Eric Barron

AIR UQUIDE AMERICA, L.P. Region Office • 8832 Dice Road, Santa Fe Springs, CA 90670-2516
Phone: (562) 945-1383 • Fax: (562) 693.1156



: 3434 Route 22 West, Sranchburg, New Jersey 08576 USP~

Spectra Gases, Inc. ISO 9001 :2000

Shipped from: SO Industrial Drive, Alpha, NJ 08565

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE#: 01

CUSTOMER: Almega EnVironmental CYLINDER #: CC-88305
$0! ORDER It: 0086607 CYLINDER PRES: 2000 PSIG
ITEM#: 1 CGA OUTLET: 660

300978

CERTIFICATION DATE: 511/2006
EXPIRATION DATE: 11/1/2005

CERTIFICATION HISTORY
DATE OF MEAN CERTIFIED ANALYTICAL

COMPONENT ASSAY CONCENTRATION CONCENTRATION ACCURACY
Nitrogen Dioxide 4/24/2006 31.32 ppm 31.4 ppm +1-3%

5/1/2006 31.53 ppm

BALANCE Air
PREVIOUS CERTIFICATION DATES: None

REFERENCE STANDARDS
COMPONENT SRMINTRM# CYLINDER# CONCENTRATION

Nitric Oxide NTRM-81684 CC-i 33685 99.5 ppm

INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION

DATE(S)
Nitrogen Dioxide CAI-400-CLD 6L09004 Cheml 4/24/2006

THIS STANDARD IS NIST TRACEABLE. IT WAS CERTIFIED ACCORDING TO ThE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 P51G.

ANALYST:_______________________ DATE: 5)1/2006
FRED PIKULA

Tel: +1 908-252-9300 Fax: +1 908-252-081
www.spectragases.com

‘-C-
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MASS FLOW DILUTER CHECK

Facility: SauseBrothers CylinderGasData
City: PierD, Long Beach,CA Full-SpanRange: 25

Source: ICE Dilution GasValue: 20.9
Date: 09/09/2006 CylinderNo.: CC90828
Operator: TA / RS ChallengeGasValue: 12

CylinderNo.: CC12769

Dilution
Ratio

Predicted
Response

Run 1 Run 2 Run3
Average

Response

Maximum
Deviation
(%) **

Average
Error
(%) *

Analyzer
Response

Percent
Error

Analyzer
Response

Percent

Error
Analyzer
Response

Percent
Error

100

80

—__20.90 20.89 -0,05 21.08 0.86 21.09 0.91 21.02 0.91 0.57

16.72 16.58 -0.84 16.71 -0.06 16.72 0.00 16.67 0.84 0.30

60 12.54 12.33 -1.67 12,45 -0,72 12.47 .0,56 12.42 t.67 0.98

40 8.36 8.20 -1.91 8.25 -1,32 8.26 -1.20 8.24 1.91 1.48

20 4.18 4.12 -1.44 4.12 -1.44 4.12 -1.44 4.12 1.44 1.44

Challenge 12.00 12.04 0.33 12.03 0.25 12.04 0.33 12.04 0,33 0.31

Field Certification Audit Result*: PASS PASS
* AverageError at eachconcentrationlevel mustnot exceed2 percent.
* * Deviation from averageresponseateachlevelmustnot exceed2 percent.
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DatacoHectedby Mike Doherty, Marine Engine Service
Fuel meters installed by Marine Engine Service (A&W electronic fuel flow meters)
RPM read by tug boat’s rpm meter
Fuel Used: Commercial ULSO Diesel
Vessel MN Klihyarn, Sause Borthers Ocean Towing Company
Date 9-9-06

PortEngine

RPM Load % Fuel Fuel Net Prop H.P.
Supply Return Consumed
gal/hr gal/hr gal/hr

807 100% 225.3 139.02 66.28 1406
732 75% 214.86 152.82 62.04 1049
658 50% 194.46 148.68 45.78 762
511 25% 150.72 128.28 22,44 357

Starboard

805 100% 235.8 142.26 93.54 1395
732 75% 216.82 149.16 69.66 1049
658 50% 196.14 14388 52.26 762
511 25% 151.5 126.54 24.96 357

t--j
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